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(54) BOARD UNIT FOR HIGH-FREQUENCY MODULE, HIGH-FREQUENCY MODULE UNIT AND THEIR MANUFACTURING 
METHODS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce in size and cost of a package by 
thinning the package with a high accuracy and a high function. 
SOLUTION: A board unit for a high-frequency module comprises a base 
board 2 formed by flattening an uppermost layer by multilayer wiring on an 
organic base board 5 to a build-up forming surface 3, and a high-frequency 
circuit 4 formed with multilayer wiring layers 32 and 34 having passive 
elements via insulating layers 31 and 33 according to a thin film technique 
and a thick film technique on the build-up forming surface 3. An inductor 
element 37 for a high frequency is formed in an inner layer side wiring layer 
31 of the circuit 4, and an inductor element 338 for a low frequency is 
formed in the front layer side wiring layer 34 formed thicker than the inner 
layer side wiring layer 31. 
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(57) [£*j] 

35 2 t . If* KT * 3 ±l;»«fi[«^«Bia* 

tioiieauia 1, 3 3^^tTSSi*^^*i-?.#a 

0>E*U13 2, 3 4£^j£LfciS5J3i£H]8&g|5 4 

5 0 ffijqftliIK%4 oftJlfflEIMi 3 1 lcK«»ffl-f y 

99 ^if 37 1 1 h^nmmuwm 




1 

[#rFlt#©«£B] 

±iE^<-*S«g|5© tVU KT s/ :?Wffi±(c t'Vu KT y 

[cSimiffe^lSr^LTiall^^-y^^^ixS tit 
tS»*^/SI»li5ricS4xT*5»««lHl»«B5t*»fc« 

±ffiSJli6lHlSS§|5l-l4> l*JSfll©ffii»»rttBifflR«f« 10 
ffl©^yy*y^^riSj&R^$$ft5ii:'M-, ±ISrt 
JKMIEiHgU 9 <bJf Jit snfcS«fflJwia«^rti-fiil 

t -f 5 K Jl jS^e *?=l -^fflSlEKB. 

ik®>m&teLX t'VU KT y /MB^MLT^S^- 

±e'<-*S«SB© t!> KT v -m$m±XL tVU- KT y 
:/»j££;h,fc#S©E*l»J&»fefc!L ^tt-e^roEH* 20 

vy, t'^vKKh^T-y'y, ^y-T5H\ ?&§#!J 30 

-c»^$nfcPiffis«> -fey 5 vtb^mm\nm&m 

liio TflM $ ftfc MilSti^ M4^#* v^Piffiffig 

5 K, i0Nt*Ky^\ # y y^tf/i^y, *<y-/i/9v7 
t^A* ft* ^*->^»J3£«\ T^y 

s<* - *im*9 - >iz <t o -cjbj* $ n s r fc t 
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U r©JMHfifiifl«^«©-»«:ll«IWk 
tei^i 9 r t i;iotIMt/vy^^ 

t »j& $ ft* r. £ frfflft t i-5 fit** 1 XliW#S 2 

©«R*flli±1E*gffiftfMS*©«aBSi LT/<*- 
=yy^6i tlcit), MR*-* tnm& 
fit*** t asR«f xs-e^rit Zft® t-fzm 

#* 1 x»4»*« 2 Kfatt©*jsas*^a-^*Eai 

it* yf^Xlt? y?/>t-*)5: £ -TSf&fcJg 
7 Xtt»#S 8 tc!E*c©iiiJi -;u%m&mw.o 

&uommmmB±\mi$.2tiiz®&'<fi-y<»xmt) 
fili * ti 4 r. t t i- « »*« 1 x»4W*9 2 ke* 

g i l^-TOXI4 VArfWyX M:io TffM $ r 
4r«r»«i:i-5»**l 0XI4»**l lt^roilll 

[91**13] W«*«75^^5-<-^Sffi©±ffi± 

8©±s^ tvw kt y ■fj&'&mnumtiL L*>o r © tVU K 
t y ^ff^ffi t » fsj-r 5^ 2 ©±ffi!c*8i!> A^ssmn^ 

fB*A*«»»S:*-*-5Ei»^^-^* J »<«*n-C/£5 

mjm±.\z kt y 7mtiLztiit&m0BMMt>btt 

±\m&£h1z$m'<*-y<DAtiit)%ii?&k&m£ti 

±mmm®.*y=- ©* 2 © £g t^M $ n^± 
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i -r 6 k m >j = 

5 y* k*«tm«>a^*K £oT^J5Sc$ft/ciffi]ffiS« 
*V*tt:t#**3imE«fii&»k»&$ft5tf«£«-?*> 
•J, 

±ffi±fc#Sfc»jfc£ftfcEI^©*^#¥fifl:flyi 
$ nt spa* tVk K T y ^dcffi t L T« fife £ ft 5 

[H*f 15) ±fES5Jl&^a-vi'£l£c>iS5jgi£lll 20 
±IBRmft«i4\ S^j^xfky, 

y ^y/-^ QT'-rva^igS^ftS^" 

T»(*3ft*wi:*4Wi:1-a»Jfc*l 3 U:8E*0>iMI 
$rE-v?s — /U^So 30 

[HM17] ±iE«J3tt*^-A'£lg©i«flSlBl 

oTJftfcSftSirirfcK, iBaWMHMS©***- 
J: o TJgfiE $ ft 5 t i: i- 5 «* 

« i 6 \£KM<omm&* 

* + /< -> * t mmm» m * t^swiit 
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SSwTJtc (4, ±£«Jlfl!l£j|&&|;i Jgjft $ ft fc±fEgE$l^ 9 
±12* 2 <7)±ffitfM$ftfc±fSia^^- V 

KBo 

[ffi*92 3] ±E«««^, ±Eia»«BJ«)R«|6a 

Hi^-ttttxtty^wvs?* HwioTjgfiRSft5w 

i:S:#»i:1-iBI*9[2 1XI41»*^2 2 KfEicWiaJa 

[f»*«2 4] ±«EK««*S?=-^**g»i*iajfilHl 
Bffifctt, ±Ei«JSI«*aHIIi&* : f-«rSA/-e£ffi«:«5 

m*mi 3ici5«fioi^)a«t^v?3L-/^fio 

[^92 5] ±12SJi&^v^-/i--SJg£>ffiJl&(H| 

©it, fRewttSr^n-5»jga-^**sft-c^srt 

B„ 

2 6 1 ±!EiiJl& ; e v?= -^&fa<D&m$L® 

±E^-^SS^tt±E#»i»K'r*-/V'isSBl**ft5 
«cfl¥ll!iS8S!Jte»ftTV^5wi:«r4*«i:i-5BI*«i 3 

r t S:#»ii-SSII**2 6 fce»OjWB**S?a-A- 
^Bo 

t ^#gStt-r5W*a2 6 tEicWiftjg^v?^-/^ 
Bo 

[W*JI2 9] '>fi< t fc-*±i5±t#»«)S«» 
^jfM $ ft T ft 5 &m&m* h 4 5 ^.S«ro*±« 

±ffi-<-^S«c7) e-yu KT y7 p ^sSB±{ci. -tft^'ft^ 



(4) 

5 

[»*«3 0] XfE^-^fflSgfll^XglCjoltSX 

^aoT^igttS^i^i^-frsxg^ ±m®mtt 
±ertJi«Ei»«©^ * - v * immfsm±.\zMW&m 

[lt^«3 3j ±Ei«JljS(HlS§g|5M^XS(c:ioCt?,rt 30 
^ioT^*^«^Jf^-r-5XSi:, ±EK*»»J1 

[ff#>S3 4] ±|Effiii&|iISIgi5W^XS(r*5it5rt 

s«gei*ifi5o»^xs^\ fmmmm±.^mwmM 
<nmfeim\cm m&m t-r as->v^m- 5 xg t , ± 
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Jf £«$1-5&SJlJl l Mxg£*r-f 3 r i: Z&Wtbi-Z 
3 7] ±|H fVW KT y ^fiicffi t *f IfiJ-f 5 ft 

fi)cxs^*i-2> r t zw&ki-zmxm 2 9 tcte^rosi 

ioT^-T5ZtSr#mi:-t-Sf»**3 6XI4f»*3l 

^-fr-C^B^ffM-r^Xgi **1-5±»B»«^ 
Xgt, 

la** 4 o ] ±^mm&m®&%* t k* 

axSSr^b^ 

r. ££1#l£i:-r5fi*:Ji3 9 (cffi«(OiS)l&^v ; a -^ 



7 

a* ztixfiz £m%m&m> $> * s -<-^ s«cd* 

WM-t Z Xg & frf 5 x StSSSlf f£Xg i , 
ite-i-^S^WfcVUKTyyffMBXI-, ^H-eti 10 

Amti^n t t zmm-tz z t e. «t <o ±e 

XSi 3 ' t &#mt1-5iSi^$t^^=--^e 
[IS*JI4 4] ±E-<-^S««»^XSIil3»t5± 

«?Sfc±Ei«a»lEllS«B t »gil©t*7*-;^i« 30 

•fSXgir&g-C. *®wsffi^j:o-c±fe«sse^a 

t5lST*J)5r i: 5 »#* 4 3fcKft©S5 

[if*3S4 5] iE^-^SSffiK^xSKJotts* 

TMS-rsxg,^ sffiw^t'ioTXiE^gia^Jio 

«E*v f 3.-/i^flloa!it*ife. 40 

i:iot«|ffli/^->t L-CJKfigi-SXgt, ±15 
*JHMB»as«v<* - ^^a^MSgJi±l-iJ¥ JHfiflfl- J; 
otfP«/^-y|: LT^J&-t3Xg£Sr*-r5C: 
1 4rW«ti-4»**4 3 KEfcwBiJStt'e^-A* 

■©tat**. 

!:J;otMjeiieMt5iIi> XERS^iiiJl 50 
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jfe let 9 IMJWbi- 5 Xg k £ *T L , 

■*xg-e±Ei*i i«e*a rt tan* + '< * ^ t * 

IR»gift* : f-i:*JKrici-5 3.i*'l*«i:r5BI**4 3 

iffiaftao^is*. TioBiMi±K««wtH- 

KJ:oTR««MI*»lfii-5X8i:, XE««&£liJI 
<^Bf£feRlcBffi8&e'T*-/u£JlM1-5XSi, X 

Mf&i-zjMk, z<Dmm&m#m*<o±m*®mmi\: 

ffifit^*T-co«»Mi: LT. I^^XST'XIErtJifflUBaM 
SBrt K»R* * '< •> ? k #mt8tiC#X* k zm&i- 

W*«4 9] ±E-hEK««HIKSB§if£XgK::i3^ 
T, ±E#E»«P©R«*6«Ui*, #D7x^xf 

oTJfM-r5rtSr#^t-r5»*«4 3^E«Wi^Ji 

[ W*« 5 0 ] XEi^Jl^IelSS^waJiia^Xlc^ 

JiSrJI5fi£i-S«aiJlJK*XSS:W1-Sw4:S:«F»i:i-5 
it*«4 3 luEttwKIIS^^a-^awKjfi**. 
[fS*«5l] ±H¥*VTv7l&l8.mkMfa-f?>% 

[»*«5 2] ±E«BJi«r. ±E#Ei*tt<&R«ilft 

K h y 7v/y, sKy-r?K, ^f B ^y-7> TKyy^vu 

5 1 |CEIfe©ii5^S*v , 3--^ew$Sjt*&o 
[»*«5 3] ±EH5«»EI»W«)*HBilft«lc, R 

rici-5xst» ±Ee*'<*-v<0Bfj£©«ffi*B*aai 

$ *T«^1 ^ 5 XS t SrWi" -5 XSBEiHSlM 
X^i« 



9 

if 4 3t-Efc^i«J^*v^-/Mi£g<D§!Hg*fe> 
±CMttl9Kffi(c, ±ffiS5«aJE£»IIIl&J|i : P«r£A,-e 

[»*«5 5l ±3BM««|HllS«|5«f^Xgfc*5^-C» 10 
[ff#«5 6] ±IH-<-^a«^»^XS(-*3^T. 

*JMH6«u:ff*# 5 o umairoM^^-v^fJ 

1-5rt^#@t-r^lt*94 3lC|5«OiSJl^^^^ 20 

-/uggroSfig^jfco 

[0 00 1] 

i^w-rso 30 

[0 0 0 2] 

=i > f a — * >v 3 v f 3. — ? ^ (c J; o T t ^6 

aft S*Hf£ic# UT*S^i»oa*W ^EfS £ 
(AVf-?) 14, «l«f*»*«:^LTgrt^-ie«)SfS 40 
[0 0 0 3] irr6T\ x-*^coi£§:{f ->*r -M4, 

pl-ftoT^S. ^yFy-^^rAHtll #Jx. 
(4IEEE802. laT'flSgStlTV^J: 5 4 5 GH z 
**^iift->^xA, IEEE802. lb-C*ilg^tlTV^5 «fc 5 
42. 4 S^OSS^LANV^xA^V^tiBluetooht 
# $ tt 5 ifiggRi&iHilfi T A « (OS * CD &1£ft 7 -f 
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«fcj5»o«t>«3£IH?$r4H~3 r. t ft < 81* ftx-* 
[0 0 0 4] — T-?#<Dj£§ffi ^XxAlCfc^T 

n, /j^«*T?**^r<!i-e*> ^ ±« LtzmmmmzGi- 
zmim3im$s<Dmm>&m 1 ft s 0 is««*««t*5 

f 5 4 5 K Lfc * -/< — rn^ ^stlc 4 5 MHii 
ft iiSff 0Sg 1 0 0^«x.f>H5„ 
[00 0 5] M^iift^SftlslSS 100 (Cf4, T >Tt 

TyftSlioit, &ff tSfg b^mirrbm^it 

mw&i 0 2tim*.btiZo mmmn mzm ess i o 
o iri4 N m&as&mmi&to 1 o 3 ^m^nu&gp io4§ 
a»e>fc*3ftiiigMi$i 0 5aj**.bn*. at»»«a§3: 

ft [HltS 1 0 0 1^(4, /^-7y7 , 10 6 J ?'K7-r7'7y 

y 1 0 7 Rt>*s^ie]sggi5 1 0 8 ea» e> * 5 aiflr eikas 1 

0 9ii«xbti5. fS&affi 3S£ftle]tt 1 0 0M{4, £ 

a bka i o 5 ^&<f hm i o 9 \cmmmm&zm£ 

i-SS4Wfift^dHBlK« 10 0a ^(i^ f>^5 o 
[00 0 6] *^>5iH»iifIiilSff|HlK 1 0 0 \C jo^T 
14, B&MSrWf-***, «-aiBK**t€ii^Hfl»*nfc« 
X <D~7 4 ^ ^^^g (VC0:voltage contolled osci 
llator) , SAW7-f/l^^ (saw tooth waveform filte 

r) m^-kmm^^. m^m^^t^7^m& 

+ /< ~> * ^<o§»)a5p p B <T>MMfr1¥ftK #v t ft o X 
*S«»aft^ff HSS 1 0 0(C*3^TI4, «-0SSa 

fa^f§@K 1 0 0 (4, ^frlc^Si ft 0 , aft 
§|w/hasi:^*#ftW»tftoTv^, 
[0 0 0 7] — affffl*a*l-l4, H3 6(^1-«t 

^aft asft as! 1 1 otffli^jis. ^aftiiSff 

0SS1 1 0t^*5V^T»4, TVx-^-gPl 1 ltio-Cgfi 

*nfcflwifli*a*j8S«iai»»i 1 2^^tT«iaii]if§ 
asi i 3(c#t^$tiritg-<-^/^y K^a^^n 

5„ ttMaff iHSff (Bltt 1 10tc*3VNT(4, y-^j^T' 

mmz%&£tiZ> r i ft < ft«jffi£©HS«Aftf K£W 
^tt, 7^1 1 5i:^g{t§]#Sl 1 2S:^LTT^ 

rtasi i lfrbmitztiz. 
[ooo8] frfrz>Mmmmm£m®& no a, it n 
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h&mzft o z. t \c x o x&%mi-z>Mi&x*h 5 r t i>> 
5Kfc5. UJ»L4#&, MiffitSff (hISS 1 l 0 

atjfcas&stfca. ftftaflr sisftiHi8& 1 1 oir 

?4 yZftZ Z. 4: ^fflUt ft 19 , K«T 
mWittZfto&M&foZo lfc#ot, «!UI{fi£g<B 10 
Hl&l 1 0(4, DCi7ty KOdr+^ir/HUgS^^ 

[0 0 0 9] 

§ft[§]Sg(.io^-CI4, MxliS i -CMSIHK^Sr^- 20 

x t l x%% tm mc i o r /j^fls* d o fc* a 

{blCO^Ta^Wt*^^ll?5^TV^o •fft^*J, 
wio(4, fl|*tf#tt©Av^««?-«:S i iffill^f 
riE-fSfc £fcfc7-r/i'*IIIIS J S , ft®»*«:LS I ±(£fE 

Slfti-SwiJCioT, v^*5lfy^ft*H82S 

[0 0 10] LfrLft&b. A»*»6S iSSfiSfflffiaSS 

4#(c-f * £ L S I ±tc^jsSi-5 A^Sife-Cfi 30 
gtftSo 0tJxf4"0 3 7K^Lfci«Ji&i£gffi*v ; =.- 
/H 2 OldJoVTH:, S i Sffil 2 lAlfiS i O2 f&ig 
11 2 2 0M'>'O*»JSfcaWfcl 2 3I^Lt^4 
Hflgpi 2 4$rJgfigLTft5 0 SJlSi^Sft^ v^-A-1 
2 0 (4, GflgB 1 2 4 (cEg^-arT^ 1 (DlEHS 1 2 5 SrJg 
rici-SttttDflai 2 4«rHS1-5iB2 0>eiSUil 2 

6^figsnx-ryy^^a5i 2 t^uus-*-*. 

[0 0 1 1) iHSMfl^^i-zH 2 014, ±3£L 
fci 5 tC-T ^SP127 £Dflg& 1 2 4 \Z&-£1£X£ 

<Plzm> J £tzffil&bte^X*5'0, rixl-ioTlHlSSrtT 40 

fe. iSUiSuSgft^v^-^l 2 014, -4\s?9 9%\ 
2 7 SrJFM1-5XS^@*Tffi#JTfe 5 , Ig&kitAO 

[0012] Sil^gfS ; ev ? ^-/H-fc^-c 
(4, iroJtlti LTE^^-^-asSrSffi^ffi^e, 

®&Mi8,1rZ>j:m i mtbxm®Xh*) , XSoiSJDicj; 50 
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[0 0 13] l^-yT'ftWHttaBMt*'^*— ^ 

ff^v ; ^-/Hco^TI4, 0IRf4*03 8^LfcS ig 
^JliKSSff^v ; ^-/H 3 0^, El 3 9('^Lfc# 

[0 0 1 4] i^JiifciUgft^v^-yH 3 0(4, SiS 

ii3iJ:i;sio ! ii3 24MLfciii:, yy^ 
77^ saifK «t o xgmm^Mm 1 3 3 ^h/tm s 

tfC/i5. SiiK^Sft^^^-zH 3 014, gKjSf^ 
ffi?j$JRl 3 3Wrtgi5(C, P*ffl^«B&1-S^|a^/^-y 
t i: fclc-f effifMBsE^fi**'-^** 

[~ffM£tvt^-5 0 isiJl^Sff^v^-vH 3 0(4, 
StlfffMI 1 3 3 ±fc«M»*A— ** 
*-;H 3 4^Sr^LTSrtia«/^-Vt^$nfc 
Bf»13 5«$ll, rtl?>ffi^l 3 5{C7y •> 
7 , ^y7'*«j£«StfcJ:0i««jftI CtLS I ^©IhISS* 

[0 0 15] ASJiaSjUSff^v^— /H 3 0(4. F^(4 
i:(Ci9, S i S«l 3 1 \zX <Qfimfcm&%l>t'<—x 

5i^J^^S{f ; ev>3--/H 3 0(c*>v>-C(4, #*ttlr 
*i-5 S i ££ 1 3 1 ^Slft^jfMJl 1 3 3 

rcsilii3 1 as#S»* ; f-®A*f*i«H* i KHtl- 
toT»*K*9#tt3»s*{l:i-5i:V^o*ira)H*s*)4. 
[0016] ffiJi&^m^- -^3.-/1/ 1 4 0 (4, 
±3£Lfci§JS^Sm^v ; ^-/H 30©SiSSl3 

7iei 4 l^fflv^bnxsifiKsnTv^s. 
flpe> J 3.-/n 4 ot, *7^SSi4i±C!)y^7 
7^WiaoTSl* ; fffi!(il 4 2^fiMBBA^n 
Tft5 0 *Jl!Si2lSffi*v ; ^-/H 4 0(it), 
te-TZfrgMm^im 1 4 2cortgi5(', E«|^^-v 

(C^$ixTV^5«, ?S^^gfl ; E-v 5 ^-/H 4 014, 
gftlS-T^^Ji 1 4 2±iCfT^-/H 4 3f^U 

H, ^HfeSSS^i 4 4(C7U y^f-y^3l«fe«PH:J: 
c^ls \ m<D^m^ 1 4 5^SSH^$ 

[0 0 17] ffifflStiSSflrt^-'H 4 0(4, 
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wl i 4 1 bgmm^f&m i 4 2t©ti«^i^ 

»*i?a-/H 4 0(4, W£«-7lf-S«^lc||g1-2) 
gift*™** 1 4 2<7)«E(ciffi^/N^->-$r 

^rv^-A-1 4 014, S^^-yffMlS^rMir** 
v t * 9 , * fc/MMs id t 1 4 

5. 10 

[0018] lf L s/7 p ft«Ji2SSSft ; ev ; ^-/H-*3^ 
Si£*t4*i:fcl^ Jfefttt, iS^tti&vM4»|gp D ptt«¥ 

[0 0 1 9] S i£$l 3 l-^#7X®Kl 4 1(4, 20 
j&»5<RH4«:Wl/r*i!J LS I tSij7 s n-feX^«tt){£='^ 

SI13 l-^tf^x&Rl 4 1 (4, &5fc£>-fc7 5 

i/ a. -^SflfT'ffl V h 5 WJtc 4 -5 - f^<OJ&&. 

i oo@S*T*g/M-5riSr"rfgi:i-5„ Sfclc, s 
iSSl 3 1^5^S«14 1I4, £»**0>ffiflII8 
JjL«»Sk»«Sr2 0GHz*-CK»5wi:tpr«i:1- 30 

[0 0 2 0] L*>L>5t*6), ^5iftil2£&£ff^v^ 
-^HCtJVTJt, ±j£Lfc± 5&S i Stgl 3 1 -^#7 
xSSi 4 l±t»J*UfcB«JI*:^bTJKJBS[«** 

[0 0 2 1] £?>(;:, ±3fiLfcH««a6Slt*s?a-^ 40 
130, 1 4 o«, HI 4 oic^-fJ: 5 J- 9 s 
££l 5 ll|l|tSjiT/^^l 5 0£ffM-f 
5o ^s^-^l 5 014, -i-st—ft—' ifSffil 51© 
-*±ffi±li*JHttjSS«*^a-A'l 3 0 
fctfc^^ffSrlftlWMIl 5 2(d4oTi*SlL.T45. 
^^15 011, 4> I 5 1<D*« 

±ffiir/^-^Ei»® l 5 3^AtH7JilS^ 15 4 Sr^'jx 

w^«ffii^cojiiaic^mwmffigi3 1 5 5a*»***i-c4 

5. 50 
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[0 0 2 2) ^15 014 41/9— &— 

1 5 litcjii^R&gfi^v^-A'l 3 0£3£ttLfc#t 
ffi.T\ r coSSii&SISffi* 1 3 0 tm^SB 1 5 
5 k*V4 J r#>? ! 4 >?&^£ <0 94 VI 5 6ldJ;o 

-T5o Lfc^oT, i^JSjSiHSIf^^i— /H 3 0(C 
(4, i^Jljgl C 1 3 6*f-y3TSftl 3 7^SrH^Ufc 
*ffijf [£, ffl^gp 135i i: fc K3l§S*|$i&&gMft1-5e 
H^-y^y^l 5 6a'&tt&n*ftSl 3 8 

[0 0 2 3] jiiJII$u£§:fi^v^-/H 3 0, 140 
(4, i&LfcJ^lCY ifStSl 5 

^ftT^y^-v^b^llfbft-Sa 5 , ^s/^r— v>l 5 0CD 

fe, iiSJlSiiSft^ev'a— /H 3 0, 1 4 0(4, 
-^150ffl^ hSrTy^"$*5i: VofeBaStfc 

[0 0 2 4] ^°s/-7— v>l 5 0(C(4, iSJlStjiS: 

3 1 4 Ol'&ftLfcffiJli&I C^L 

o (c*5i^-t\ [Hifs^^e>^^-r5fi^->-/w k#^— 

(45£^ s fo5o /<5"^-^l 5 0(ct>v^TI4, ifiJlK 
iigff ^a.— /w 130, 1 4 0 IC S i S1S 1 2 1 ^ 
7^ISl 3 l^ffi^FjtL^rtlCjZo-C, rtVlbSffi 

^-v?l 5 0(4, SSffiigE&gft^v^— ;W 3 0, 14 

o t^JtttMK«i« s i£fii2 i^7^SSi 3 1*5 
[0 0 2 5] Ltiiot, *^M(4, ^-xSSitS 

ut>t i/99 9m*<o®m®i&fr : tti*:n\'&n £ns 

t fc 1 ft S % T- fo 5 o 
[0 0 2 6] 

(C tvw KT y 7*?fM $ nfc#J§©Ei»Wi> 4 5 
^<oia^g|5(c^««6#H UTEflU<^ - ^*«JK* $ 
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[0 0 2 7] *».WK:fll5*H«*5?3.-A'ffla 
«Sei4> =tffil£«^i^^5^-^StR©±ffi±l-#« 

wieas^ffM^^'S 1 1 ti^roftxjf i^&te&a 

ib«fiSc$ft5o HHjdtya-^ffllHIlcii, iSJi 

* £ *lT ft 5 , 

[0028] £ll±ro J: 5 fcfllrii S fc« 5 KM 

£-<-y t LT*Jl«iaiSiSB*ra*?grici-5 r t *>f>S5 20 

[0029] -y isjrf*3H-\t* mj&tstiiSMMfom 

»J?^S*#^lifa^S'>^<il5V>Qtt (*fi^np« 
-40 Srffi^LT#tt©fa±#l2feft5J:5l-ft5o - 

/iv^ttSrWLTv-So -< y-??? put- (Dm&^m^- 

[0 0 3 0] LfciSct, iSJS&^v'a-^fflSS^fi 

<bft5 £ t KWtt aft;Rt/K«HftiSH . 40 
iSI-ftS, 

[0031] KJSifi*^*— -'HBlslgiSlifciitv 
»-*SWfcJ:;IUf» ^-*S«^£«IH>y'7^Kgfl 

©sai^auM rogesifP 1 l x#tj&i- 5 r t J; , 

fcjiot, SJH^^^i-^glcliix^ iSJi&[slS§ 
ft, i^^*ffij»Sr#-f'5«Jg J ^y*7>KgBroiE^*s 50 
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* idflM-f 5 r t as wcs> 5 r. t a> h 

[0 0 3 2] ±j£LfcB«J«rSi«1-5**WI^ 

t -£xs_k ic ©fan® as jfm * fix ft 6 #Jiaffi 

a> e> ft 5 -i- * &1£©ft ±1 l^fflfc&S^Sl Lift 
ft tVU KT y T'ffMESrffM-f 2>Xg5r^i-S-<-^S 

civttflsxs , s<-xmm(D ^>v kt y -fi&imni- 
zfiztiffim/mm * x^xmm.^ *~--y & t 

t tlcgtt^SrfiK^fifeL-Cftse^Sr^Slc^ 
LTitiliSlelSSgB^ t'/W KT y TT^fiK-tSKfflftBKW 

ig*ifeld*5V^TI4, fl5^^E8&§i5Sf^XSlc*JV>T, 

jB«B»sp©JKiaxa-csi«i6wi±fc*Jifi**ffl© 

[0 0 3 3] ±JSLfcXSS:Wt-5*5SMt«Si«ffl* 
fcfcVU KT yT'ffMffiilcS^WrtgffiiJiB^^^ 

t 4: tlcftgftiJia^rtlc^ 

D64:-f5. i«jlK^^^-^fflSSSe©ja^SI-i 

v?3.-^«<DiSii*jfelcJ;tb«, ^<-^Sffig|5?r«as 
K»»E«l«B-^IWM5R©Ei»«l5i: 

^ftis^^*-r5«ji^y*7> Kas©iaj&a^-*£« 
^wi^v^ji^ASfTfcnsi^i-ftsie^^v?^- 

[0 0 3 4] ^P.ld, ±i£Lfc@W£ii/&-f 5*^BJId 

$tv-CHi^$4xfc'>ft< i 1 1 (®J£Jl±©i«^S*^lEl8S 
Ht^-t . ^Jijg*v ; 3.->'WSS©^2©iffild^$H 
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il-fb^tlfcftiJiW^ffi^ tvu KT y L- 
t5^o r © tVU KT y 7Wffi b ttfa-f h% 2 ©XElCfl; 

)V KT y ZfrtfSMUC \f/V KT y 7°fM $ ftfc#-Jl©K 

^jMBRiftSns i: i: tic, rtSftiJE^i 5 fcJlff 

[0 0 3 5] W±© J; 5 C#fiK$tL^i*%WI^5iaJS 
iS^v^-A-gBlcii. ^-*K«gI5©¥Sft KT 

V * -/MSB I- 14, MIW rt KM » WKffl <D 4 

ffiHBfa *i ^-tn-pnais tfc>r 9 1 Lxm& 
tot Lxffi&ziv. z<Ds<-xmtiL&bmmmz-mf££ 30 

#«*.&;h.<5. 

[0 0 3 6] «Ji&^v ; 3.-/^gl4, ±j£Lfc#ttSr 

vbftSo 40 
[0 0 3 7] £h\C$.1t, ±*LfcSW^*^1-5« 

*s?»-/uS4EH#Xgi:, i§Jlig;ev ! a-/HlS§Xg 

±Jf K^ffl'ffc&SSrifi LT¥£ft tVU KT VffbftM* 
l&&*Z>o !Bffl«*v?a-/uS«»fpXS©K««lH]K 
gB$if£Xg!4, ^-J^Sffi^WtVuKTs'T'ffMffiX 50 
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%ti?ti®n.immzftLxwm' Ji 9-yztej$.-r 
z>bb h\^mm**&mm\sXtt%mm> i k%m\~ 

JSStHg&SKfexg-ctt, AJIAGilfigB«>ftttl&ftJI± 

KT y tTBjSB b ttfti-zm 2 BfcJBfifc £ftfcAHJ 

[0 0 3 8] filiOXSSr^rl-S^IBWf-ffiSaSSjfi* 
ft tVU KT y ^ Jgj*ffi±fcS*©rtJHMEI*l»*sJKJ* $ 

hbb fcfc*flHBIEi»«|Jrt t3E^ftff*Sr^ri--5<ftJijR 
&m%<Djy99 9m?Zl$.mMi-Z>^bl<c£<9&'< 

y ¥ 9 9 m=f- & ffi A t (Sffl Kffi^- fc (- JtftJpft* 
m jg* v? 3. - A-* «a« »ff s n 

tf , Kiift ft -5 ^-^S«SP^*^ftB« 

z^-rz>%M*??y y Yn<r>w$m*?ffi®%*<»wte®b 

\^xm$.£ftx, ^n^-xW$Mbffife8L\z.T&$L&fr 

tzmm^m^nbnmM.m^m^m^xm%.m^<om 

H**«@»» ; f-#il[»»j*$*vT*IMIE**i.5ii:f> 
* I' ^ e> n 5 aft S? ^. - A,* y ^ - 

[0 0 3 9] 

= -/uS*il»»-f-5. ) Hi, ^-^*4R»*lfPXS 
4 o TftXB as*«lt © ?fi»*l* * tlT t-VU KT 
y7Bj£ft3bLXmifc£1lti'<-xmm&2b, 

2 sr^-^. b Lx&j%m®&umtt%uz. 

<t or f/u KT 2/ TTB^ffi 3 ±lc«g?gj«$ti,fciiiJliK 
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[0 0 4 0] *v>»— A«Kl (4, -i-^S^g|5 2^ N 

»1-5*$lffi^«^L-CV^5 0 ^-^^-/wStS 1101(4, 
01^-f45f^ iSjjii£[H]!&£iU<D3?E4 a £H£ffi 
i: LTi^JS^ I C 9 0 y 9 1 i 

t t> k#'<- 9 2j5s»*#ft ^n-c^s^fr 
sea* L-c^if-s«9 3±icn£i£*u mmm^m^ 

[00 4 1] -<-xSMl$ 2 14. EI 3 
ib^5-<-^S«5 5r3Ti Lt, @H$-f3&XgSrg 
T^(DBl<»£ffi5 a{|iJ(CffiJl^|5]?SSi5 4^«lffM$ 
ftSSl W^->i3$IJi6^ffM£*v5,> ^-^SS 
£($ 2 i4, -<-*S1S 5 <7)^ 1 <7)£ffi 5 a #.t>*S 2 coiffi 
5 b lc®g,|5]8&gK>;/7 y K^^S^-t-^B 1 

(D£mi$zmf&-rzo 20 

[0 0 4 2] -<-^*^2^(4. ^-*£«5lw*fL 

i w«sgft«fs s nrnts 4 ©»iim^?s 1 1 

£ft5„ fU WfttltttMS 8 14, EI5tC^1-4 

^i!5ro^i©£15 a{RiJ|oi^$ixTrco-<-^£ 
«5ti:fcl-, -<-^S«^2(c2Ji(Dmi <D'<9-> 
lB«l6^JFM-rS„ IS 2 ro«J|jittl@?g 9 (4, PEllC^ 
-T 4 0 IC<- * S« 5 OS 2 (D±B 5 b Wfcjg-g- £ *IT 
;<D^IS5ii:tC, ^-^S«^5 2(c:2lroS 

0 iffH^tSIgft-fflfg l 1(4, ^M'HglO/^-V 30 

[0 0 4 3] -<-*Stg5(CI4, filWT-fi^Tan 
5 , l-^^^S^R^ttt^^^oBfiSS^ i 6 0°C 

(PPE) , fcf*^W FH)7^> (BT-resi 
n) , *° y T h77^DifVy (^ig^^P 
>•) , K, f£il#y^ (LCP) , #y//U# 

(pnb) , #7*^stf*v\ 7!;-/*, 

-*g« 5 14, mummt 1 1 wn^tts- 

fU ^J^(4±^titStt-4 o 

(c4oTrtiRlttiei«i:#5S i SS^7^««i Jtfe 
Tfc4v\, 

[0 04 4] -<-^S«SB 2 «0«^^t>*icM^lSI-o 50 
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z^mvxmm^mw-rz, ^-^gffiawx&te, 

®3iC^-t-4 5»-*»±ffi5 a, 5 bl-fflfg^g^ix 
2 a, 1 2b£®$1-5SllI2i!jUl^Igs-l£Sg 

iroistn. ^-^s«5(ci4, Ky^i^-- y-'ic 

/H 3frWM£hZ><, -<-^SS5(C{4, y-.y*^l£4 
oTrt^(c#iijtaS^$nfc#t*T*-/H 3 file. 

y y^y&g^JS^tv, 04^1-4 5t-*R£ffi5 

a, 5bi (C^tv-mgS 1 IfigUf 12a, 12b tf^/* 
£H£„ Si £$US 12a, 1 2 b 14, fiJI^fWa?^ 

[0 04 5] -s-*ftf££PSi<tXgt4, B 5 (C^i"4 5 
(CS 1 iai*® 1 2 a , 1 2 b#ffM£tl 5 

»$i±i5a, 5 btd, %iv>mmttmm8 ti2© 
»sgw^?s 9 1 zztiztims-r sss i co«si#^jss 

^Igs-2^2Igi:t5. 3! 1 <£«tt-flO?S 8 £. 
t/f? 2 e>#Mgttff& 9 (4, Ztl^timmm 8a, 9aC 

-*^ffi©^#fc»jiBJB 8 b , 9 b &&n*> ZtlXtt. 

a, 5 b i l£gE#«tJIg (7»y^^^) fCioT^-g-$n 
»?§9(4, »fliS8b, 9b#LCP«?©SpTlM4»J!B 

[0 0 4 6] -<-xS«gpS!if£Igl4, i^bfcSl© 
»Jlif*«JS8au«JB2©«J6f*«»9t::»LX, El 6^ 

^1-4 o \z*h?tim i la^M 12a, 12b icmmz 

fl5lt©t'7*-/l/8 c , 9 c ZBtfttZ fc'T*-^ 
ff^XSs-35rS3»ISiri-5o f"T*-/UffMX 
Ss-3^c*^^^T^4, HSi©»J!Bft«BI68XU!ff2©» 

mttmf&9icttLX7* h y y^7 7Ma€rffiLfcmi- 
y ^-yy^fti xm 6 i'^-f-4 o \z%ti?tim P 

-fri:lc4oTSlie^Sl 2 a, 12b«l» ! S 
ltt*oT#^BRg8 b, 9 bt^*teft*-^£ff^ 
-T5o t'7*-/HfMlSs -3ldi3^Tf4, 
K t"T y y *mz. 4 9 rtMlC^iifeaSrffi-f- fcttl^ 

$tLTt'T*-/i^8 c, 9cSrffM1-S 0 
[0 04 7] ^-xSSaiSKftlSH:, S 1 
8 S.t>*S 2 <7)^SI#ffl?S 9 (Ommm 8 a , 9 a (Cgf S 

o^^-y*»e>ft5!B2ElMli 4 a, l4bSr^1- 
5*2iBi»JiJKriEXSs-4SrJB4©XSi:i-5. 12 
ESJi^Xe s - 4 (C*5^T(4, 9mm 8a, 9 a (C 

n\,xvir v y y ifyy^m^m^ lt, m 7 ic^-rj; 

5C35 2IMW1 4 a, l 4b**»**Jxfc'<-^«S 
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aWnUflei 5 £§!£f£-f 2>„ ^-^Sfcg&flWftl 5(4, 
H2Ei§§Uf 14a, 1 4 b 14, ±JfiUfc* 1 EMM 1 2 
a , 1 2 b fcPWtlCftlHl^fPXO^ffiAlOfi^? 

g±ffilC*r*l,€*lJf? 1 E«Uf 1 2 a jB 2E&S 1 4 a 
i<D2l;^ft5SJl<o^->-i2;S!Jl6 f|lEi& 
Si 2 b iH2iaHei 4 bt©2lH45$2©^ 

[0 0 4 8] s<-xmW.UMfti.mzio^Xii, Xi£L 

fflftl 5<0^1(7)/<^->'EjfilS6^iiS)SSlHlKSS4» 

-i-^Sffi5roffi»a755e^l(D/^-vE^Jl 

[0 0 4 9] Lft#oT, ^-^Sffi«»ffXSt*SV^ 
Tf4, ^-^StBSB'Pfflftl 5ro^R±ffi^i**tSw¥ 20 

*tLT, H8lc^-TJ:5l-SB3©»Jlif=f«fSiOt»4 
Ss-5 5r^5Xgi:t-5 0 r ftbgl 3 OttJBftMS 1 

o Rum 4 (ommnmm in, ±»un w^iitt- 
m$s 8 a wis 2 offimnmrn 9 1 ft&ictt&Ji 1 0 a , 

1 1 a o-^XB^ikfftcWflgS 1 0 b , lib HUH 
htStiXKZ. K3©»|g#«»i 0&t/«4«>«Hif+ 

1 1 (4, IH 9 l-^-T 4 5 KttfJIgJi 10b, 1 1 b {M 30 
^Bi:Lt^2EiI14a, 1 4 b ±iZ*tl*tl 
^#»Sllc4oTS^^nS, 
[0 0 5 0] ^-^StEfflK^XSH:,' SI 3 <7>«fJ!gtti@ 

mi o%.vm4(ommtfmmi ncm^xmrn^mm 

r LTft±Jilc^ffiSw¥fflB t Lfc fVU KT 7°ffM 
ffi34:^-*-5W*xas-6«:*6©Igi:-t-5. W 
^X@s-6(4, ^xf4T/W$f-t v-U t><r>m&%ifrb 

XS s - 6 K&VTtt. 0 1 0 1-^1-4 5 IS 3 <0ffi 

mnm% 101, awr-mfcr f * ft y t^ms 3 to 
^xttfg2&Mmi 4 atfftmcmm-t&^xmmzm 

1% IIIgs-6l:t5V>tl4 ^4©iMi 

JSl HWfcoV^XI4^2EHSl 4 bSr^li«aS* 
T £WM 1 1 b \cffife<DW. h- A x Sr«i- J: 5 LTW 

[0 0 5 1 ] -<-^StS35 2l4, ±j£Lfc4 p td^-* 
S«5©£Bn5 bll:l2EIIl 4 b^fig^nSi: 
fcfcfc. £©*2i^i4ba«li4©»l6ff*l«i l 50 
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*»5#*JiJ:<>-cai£-t-5i««»lHlK«5Jtf^Xgt*5^ 
X, 0£«#JRa>t>&*ffiJlgJ|l 1 b^l2iE»Il 4 b 

H4bf4, BiHa60KS54S:»fifcLfcftlc±3*Lfc» 
IBJIl 1 ba5^lcgffl-f5£T'«N'JI&££ix, 
»S9 3±K»j«Lfc«-«MISfc«K*ft-CAa/I*F 

[0052] ^-xaffiwsK^xatts ±a!tfc=&xa 
**r*-5 tvu kt •> -fmim 3 #jfm£ 

Xg!4, ^SfifMffl 5^t5lS5r«® 
^ISffi^SJlf^XStR^iTSrirT, 

fc»v\, 4*s, ^-^SKSUKf^XSIioVNXtt, ±3$ 
LfcXgtll£§tlS 1 b<£>T-t4ft<, (£*aUB$ftTV 
as* ©#ia«©»fpxs^«ffl $ tiX h 4 v n r t (4 

[0 0 5 3] -<-^S«ai»^XSt*5^TI4, 
^-^2MR 5 Ltf 2 (OttTRg^fS 9 

3*isfiS4©ttiiBf<rt«6i i^s, «?gffli ia^»§$ 
nsrtic&s, -«-^s«gBSs!f^xe{ctj^xf4, & 

^•^nfc#«^W^7 P l/^«t4oT7 P W^StlT- 

<oyuxmb%4<n®ffittmfei iicii:WJ:<, 
ffi^<D4V^7°u^^ff^ix64 5(-^?>, Lfc^ot, 
B4©«#«1 HcoV^TJ4, ^J6§B^id«lS*« 

fig Lftv> r. t -ii b , Al£ 5 T'^ < tt©»|gftAJRie-e*> 

[0 0 5 4] i&L(n>%%mmt LTH 1 1 753igl 171: 
^Lfc^-*ftK^fKL*I(4, 2tt£Op]ffiS«17, 

«Si51 6*»mr bZW&t-fZ* WBSS17, 
1814, ^J|5W#BSffiOi5!itXeiC-^W(CfflV^e.n 

^ffl^bns. ftfc. ^-^s*Ra»f^xsn. 
xm^±3zg L/c-i-^aggc 2 ro«-sif^xs t n« t -t 
zztfrb, ®%wmm^\,->x<ommte®.w mm-t 

So 

[0 0 5 5] ^-^«R»«ffXait* gUl^* Lfc 
i^ffiStgl 7(C»LT, 7 a^lili:8 

#SixfcSH*«i 7 b, l 7 c h y y^7^*aa 

Bfr^^IalSS^^^ — ^ 19a, 19b SrffM-tSo f^ffiS 
tEl 7(cti, |SIBIw*1-J: 5(-tr'T^-/u2 o a^n 
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BJMi 1 2 a RX?% 2 SE^Jl 1 4 a i l;ttlflxmt 
5o ^©ffiffi&Rl 8(ioV^Tt, P^^^O 

Ittl8a (D^S^ffiCOigft:^ 18b, 18c KM 
W&'<9 — V2 1 a, 2 1 bR0 f f7*-;l'2 2 Z^tl 
?m}f&TZ>o Ztlb%l<D®&s<?-y2 1 a &S5 2 
<Dm&'<* — y2 1 b il4,±y?Lfc-<-:**«g|3 2<D 

ss i lane i 2 b st^m 2 sks Hbi tc-en^-'fts 

[0 0 5 6] ^<-^««««f^XStt. 0 1 3 £ 

5 2 ftrojSiffiSffi 17, 18 ^^ij^tf^ra^ltf 23 10 
*4I-L-CJ*S"*5. ^-^SSSRHfexgttu rjtfcj: 
oTHl 4t^Lfc<-xS1£4 I Mtt2 4«r»f^-*-5. 
^-^SfiflW 2 4 (4, ipmttjgtt 2 3 coSK^Sie: 
^rWWISfii 7, 1 8»d«fc!? 2g©BEi^S^e>* 

diesis ti2«/^- ^emui t im 

[0 0 5 7] ^-^StEWKf^Xgfcfc^TIi, XifiL 

#2 4K.MLx¥mk<oKMx.&iW£tiz>. *<-xm 

««5Kf^lSl-*sv^-Ctt, Hi 5teij*-f.fc5fcX-*S 20 
«^Wfr2 4 0^*±ffi(C^*l^ttift7 P ^^(Cj; >9Sl 

w^igftftfs 25^2 (offitmm% 26 1 zms-t 

So * 1 ©WBfWIIB 25tS2 o«tt#Affi 2 61, 
MfSS 2 5a, 26a ©-#±ffi©£#fc»ffiJl 2 5 

b, 2 6 b^sfr*,$ix-c^5„ 3? i nmmttmffi 2 5 
1 1$ 2 0«Mgtt«& 2 6 1 14, 015 ic^-r i 0 \zmm 

Jf2 5b, 2 6 bMZm&mt LTSS2E«UBl 9 b, 
2 1 b±('c-?rix^nS#«ffill-J;oT«^$^So 
[0 0 5 8] ^-xSffi^K{tXg(C:fc^TI4, JR 1 <D 

rnmumm 25^2 owjgf^fs 2 6t\cm Lxmm 30 

1 6lC^i-i5^1»ffiffi*«l 7{|iJ(CO^T(4, fB 
2ifi^g 1 9 b !6S^-*{Cj8tU1-5 4 5 t-SH WflMattifi 
fS 2 5 © W*J OX 5rffi-T r £ (* 4 o T iftffi £ (C spfflfk $ 
tlfz f/U KT y T^J&S 2 7 £«J&1-5o -^-^S«SI5 
SffXgfcjSI^THu |g 2 <7)PIS»£ 1 8{BJlCOVNT 
14, ffljgff2 6 bKi 5 03*^ — ^2 1 b 
tti $ tlfa * 4 5 fc» 2 W*Sgf+^fS 2 6 OWHJPX^ff 
t>ix&. -i-^£ffia5WtXg(C*J^T(4, _hj£LfcX 
gfc&T, ^-xglggp 1 6 SrS&ffH-So 40 
[0 0 5 9] -<-^S*ST5SffXS{4, ±^t^4 5(- 

g^Lfc&lc, r.n6>«H»fiMB]*BtflF»JPX*r*UT¥ 
i§.ik®MZft 1 4 5 tc Lfc#, *^5XSJcK^$n5 

t>©t?tt4v\ m3<z>mi&wmh lthi 7m@i 

9 IC^ Lfc-s-^S«»«ff XStt, ±34 L.fc#»f^X 
gSrgTfli^^ixfc^-^SSfWfri 5(c»LTx>f 
7^3- hffi(c4oTOTMtf 2 8Sr»*JBfiS:i-5lS* 
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5*flllt5XS^16$*l5. 

[0 0 6 0] ^-xSSSBSWXgi'io^-m, -<-X 
5*5, >3&ttrt11j^|R]«rlFCa3tt9l 

-^S«SS»f^XS^*5V^Ttt, y?l2 9A»fcffi 
9ffi£ftfc-"<-xS;|£ t FP f flft 1 5co*»Xffi(C, Hi 8 
tO^-f4 5 tattWUBW^WbLTajlliJi 2 8a, 28 

14, r©i 5 (- LTjtfJigS 2 8 a , 2 8 b fcj&jfcbfc^ 
-xSItf B Wi 5^7K¥^l-«»tt-<-^>^ 
g%JfcU &#*tf«»S#&aSSB3tf*Xg«rii:l-. ^ 
-^SSWJSlf^XS^JSV^TH:, ^-^S««t»nH#l 5 
^»LT±aiLfcW^DXSr^LT#»IIS2 8 a, 2 
8 b&ffil£&Wmi-Z>^i:X\ Hi gic^Lfc^-^S 
«» 3 0 5. 
[0 0 6 1] ^<-^StESBJ|tffXSt*J^TI4. 88* i: 
£tifc«tJ]g»2 8<75igg> »lt«#l*III«v>H:9l±rfa[ 

T^f«©IKfflf»aro»aiJi 2 8a, 28b SrJ&dE1-5 r 
t^^Illt^tlSo »fliW2 8lCO^T{4, 0>J^l 

Ittfi&ik^'yf-^yfe (RIE: Reactive Ion Etchi 
ng) ^Xviyfy^S (PE:Plasma Etching) # 

[0 0 6 2] ±J6LfcXg*li-C«f^S?tlfc'<-^St6 
g|5 2iC|4, mi£-f?>4 5t-ia^jS»T-«JFMXm^ST 

tvw kt y ^Mffi 3 ±izg>m(Dis J mm®3&& 4 

$^•5, KilK[ilS|gi5 4l4, Hllw^i-4 5l-^iro^ 

ii3u, mi (o®.mm 3 2 1 , ^2 3 3 

t, *2©B»a3 4i:^aJiJi5jjiSnTft4. *J1^ 
HM4I4, 8¥iW«rSli£i-4J:5t3Sl©E«Ui3 2© 
ff ^ t lc» LTlS 2 wgBIIS 3 4 ©J?^T*s*:# < ffM 
Six, H 1 rolB^g 3 2 rtKf¥*NB£«j£-f 3»fi£Xg£ 
STSet*^3 5i, *^<^*-MB3 6RXfmm 

0SSgB4^f4, $2€SH13 4rttcpaBSrmi6't-5^ 

[0 0 6 3] it5Ji$[El!J&Sl54l4, ±3£ Lfc4 5 (c-i-x 
S«g|5 2 <7) fVU KT v-T&tim 3 5ri*fflS(-¥±flfti-6 
;ilIioT, ffii5t»^g|5 3 5 , ^^^'>^m^3 
6, -fafflmj^ft *%=l-m 7^V^(4(6JS&ffl^ V 

Wi ; fr««isf4, z<Dikmm&2:ftz>mfr'<9-i/<F) 

ggg)54(4, ±i4Lfc4 5lciS!ftJt[c^a^$ixfc-s-x 
2 © tf/u KT v-Ti&l&m 3 ±l^«-^^^^K«a 
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[0 0 6 4] ffiH&HI&gM 14, Ull IZt^-TX ?f-JS2 
coia^fl 3 4 (C^Lfcfl;mfB3 9 ^I^^T^:^^ i 

f4, f /u K7 y T'J&S S 3 ±|c±Sfi LfcigJl&[eISS35 4 
5rffM1-5 1 £ fclc, 31 2 BRA 1 4 b «o /"cS5 4 O 
»II#ffl?S 1 1 O^fllS 1 1 b &&2:ZilT%2%mm 

1 4 bfcJgj$LfcSNJMt«8M l*^^T^ff^f52<0 

v? ^. -^Slg 1 f4 , <<- Sffi 2 K> K T y •fm^M 
3 t^ft-f^xB (HSUffi) 2 alil^^SBi: LT*ffi 
3B4 1 ?r^LT-rlf-S«9 3icHg^ix5i: ir ti-, 
iBiJi&[E]SSg|5 4 <£>|g 2 Oifl^B 3 4 ic^fig £tl,;tfi«g|5 
3 9lC^$tLTiSJl?S I C9 Off- 9 I 
g^ti^o^ff^v'-^ K#'<- 9 2 I- ioTft^tlT 
II 1 l^-filiJliS* v> 3. 9 4 5„ 

[0 0 6 5] ii;nig@!8^4<DSi{la:eico^ 

T, ^TEl 2 RI/BI 2 0 75^0 3 Oi^LfciWXgH 
£#j#.LTP*fltcm$-r5o ^0^35 4 roStf^Xg 20 
(4, ±^DtlS^STM^^nfc^-^Sra2(D^ 

a^^ttfc t-vp kt v 7°ffMB 3 ^ i <D&mm 3 

i^ff^-T5miroiffe^SffMiSs-7<!:, :©H 
<D$&B.S 3 1 ±f;:3-§imi$&*-f 3f5 1 tf«IIS 321: 

ffM-r -s fcft^Tifitoa^ffi-rTffiMaxs s - 8 1 , 

% i <nwm 3 2 £7fM^5SB l (OiagjUlffMXg s - 
9 £ lrtLt ; tv ? a-;Hfitf B W4 3 £igfH-5„ 
[0 0 6 6] ifSiS&lH]S§SI3 4<£>§WXgfi, XizELfc* 
^a-;Hitffl(|:4 3l;MLT, ^lC0ie«Jl3 2± 

2 OjffejfJl 3 3 5r«*ffM1-Sm 2 CDlfeSiUf I*J&X 30 
gs-lOi, r<Df§2CDi?&*iJi3 3 ±(C^ 2 (7)ga^g 

3 4 2 Ol&gjUf ffMXS s-llt, «« 
SB 3 9Sr(SSl^SB2©iai!Ui3 4Sr««i-5««Ji4 0 
Sr«T5Sg 1 ©SlIffMH s-12i SrST*^ 
a-vwSSlSrKff-fS. ft*J, »Ja8H«&*IS4©Sf£ 
Xglc&^Tfi, -<-^SSSl5 2C0^2ianS 1 4 b £ 

tt«Lfc»HBB2 8 \>t£mm\,xmm$>A 1 

W*-e:5W*Ig£, tt&ffi4l£:IKi'vr$2£MJBl 

4 b *®m-t?>m 2 ro&MJi 4 2 *w$tfrz>mmM 

IS***-*-*. 40 

[0 0 6 7] ft**, jSJl&0gSS5 4{4 x -<-;*St£gf5 2 
© fcfy> KT y 3 ±.\£Ml$L£tlTzf& 1 Wia^Ji 3 

2 il2©E»i3 4 £W2g#itiCj;oT*^$nS 

a*, £iblc£JlwiaiUf(c4oT#j&£;H5 4 9tcLT 
JUcfcEftflH 3 7^^fiK$4xSi: 

[0 0 6 8] mi ©illifilcIS s - 7 (CfcM^Ttt, 

-<-*siggfs 2 <d tvu kt y ^»fiKai 3 _t\z&m&mm 50 
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mm&ztix. 02 ot*t±5t!Bio«wi3 1 
sn^o»iStt^B«p° n ttR^>^< Hi6 o°cw± 

fcttCte, *frW^(4, ^y/->^Dyfy (BCB) , 
^y-C5 K> #>) //UtfOM^ (PNB) , 
(LCP) , ^vKFUJr^ (BT-Uv? 
V) . j|f!J7i=-^xfl/y (PPE) ^V^43uK=¥ 

(4, a^-tt, **#jaittiSS««f$n5^f V'a- h 
[0 0 6 9] Si Oiiii^clS s - 7 IC:fc^Tf4, 

0 2 l J: 5 l^-^&KIB 2 iiufcfllSftfcSB l 

5„ * if T*—)V4 4 (4, IfVU KT j/ ^figffi 3 Icgtti 
$tlfc^2ia^gl 4 aOgfJtroWffigBtcWtfJfC^n 

fc#-^iC (4, ft j£<Ds< 9-V~>9\m$L&fttL-?*7 

zmi <Dimm 3 lKBDttrt-c?* y^^^sic 

^V^' (RIE:reactive ion etching) ^COK^^^i/^ 
[0 0 7 0] TiiUSs -8 iCjoV^TIt, Sg 1 05*6 

mm 3 1 ±\cM*-t£x-><y 9&^£^xmm-rzmi 

^M^3 5»S*ffi3 5 &%.X** J r/*i>'9m*&3 6 
©TtS3 6aS:«^t5. ^JS«Ki4. 0dx.(4*C 

#JS»K(4, fl©i»!3 1 £W^#tt 
S:lRl±$*5fc«)^, /^7lfcLT{9JitfC r> N 
i> Ti *0ft«ftK*ftAlT::n&^*IE±£ift 

[oo7i] ^jR«jg(4, rn^-r i>m 1 roians 32^ 

vttfnbtizz. turns l\>\ w^-r^x 
o\c%u<Dsmm3 2&cummz*tLxm&L> mm& 

h^y3->yzmztix>><9-yMi$,&ftz<ox* cu 

iK»wBttS:^r-f 5A 1 , P t«v*ttAu0>&**f»«:fl! 
1 
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[0072] &mum*. mz.ifA 1 ^m^^m^, 

^y<y^]l >Vm^£ V 2 0 0 0 Agg<£>J¥^£«oT 

mat, v y?y7&mizj:<0 7* vvi/xhZ/*?- 

aW+t^^i^aefflTlis 6 a zmm-t 
[0073] hi mmmwiM s - 9 tcjov^T«, 

H2 3(c^-fj; 5l-^l^«^fl3 lS.U«#mffi?rSS 10 
■fZmtfyf'l' (TaN) §4 5^RMf5 0 T 
aNg4 5(4 > mKfct LXim-fZk tttw, ^rt^ 

SnSIMb*^*^ (TaO) WIWIW^tLt 

ioT2 0 0 o Ag&roj?^£«oT/£lR^j££4x5. 

&3o, TaN|4 5ll, T a llStfcot t J; V\, 

[0074] hi wia^sffMxs s - 9 ksj^tii, 

a £Hfjng|54 6 a f' £ oT^*(C|&£-fr^Wffi<D£|5{u£- 20 

««^-6im^{i:ffl-7^^e4 6mm£nz„ mmt 

ffM£tl£„ |«ftffl-7X^|4 6l:o^t 

(4, ^KffM^pIHT-foS^roftbWffi^m #J;ilf^ 
(t->!)3y|t (SiOi ) Srfflt^T/^-^V^J&L 

Tt>4v\, 

[0 0 7 5] BlWia^S^XSs-9^t5^-Ctt, 30 
SSrfifoT, MPS54 6 aaxbSfflLfc*^^*^ 

gc 3 6 oTmn 3 6a iziam-rz t a ni 4 5 £3iiR#j 
i:is®ftt5. s^ii^an. m^immmtLx 
t^^ry^^<y^^m^"bti, 50 VM200 v© 

4 6roMP§B4 5 a {Cftfc LTffM£tl5 T a O^Wft 

5 0 miroE«iJfMxgs-9^fc^Tii, rnmmt 
m-?x?m4 6%m£-fz>-ti,c£<9mQn4 6a\cft 40 

j£LfcTaNJl4 5 ^jliRlftiCgHt: LT, HI 2 5 (C^"T 
4 5l-&i£-f5 ^^'v^Sii 1 ^ 3 6©itMSi:^ 
5TaOl4 6 75SffM£*l5o 

[0 0 7 6] ^1 (OlfiiSJiff^Xg s - 9 (C*5^Tf4, 

±mcf&mmf$.ztix\,^T a urn 4 5 t,cm?itf7 * h 

iot, 0 2 6^ti. 5 (-marogSt*^T-g|3 3 5 i: ■ 
^t^->^^S3 6 $ (c/^-iy^t5» H 
1 OgEHJI®/£XfI s - 9 IC*5^Ttt, ±j£Lfc#yi£ 
tfe^tlcitK ffiftft|f^3 5 50 
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T a NI4 5^PB#|rff^i-5<, £33, Hl^E^U!^ 
^clgs - 9^Jo^TI4, ±5$LfcT a Nl4 5 

m\mm^m-tm\z. »M^^^i4 6?rfflv^ 

CTaN|4 5 5r^ffi(Ci:oT^^l:$-ti-fcm^Ta 
N + TaOl^/<^-=^^-t-5j;5(-LTt.J;V\ H 

i wiehs^xs s - 9 ii, A^^^a?ris-r^^ 

fiSt^*^ 3 5 fcRtt <b*l5T a Njf t*iffi^|»« 
ir[C4*K ^(Og^Lffll^&afflliLTffifctfr 

[0 0 7 7] Hi WE^gffMXSs-9(wfcV>Ti4, 
111 2 7 Iw^-f i 5 l-s Hi Wlfi^S 32t, TaNl4 

5 5r^LTT«ffi3 6 a t^-T^^^^^fmi-U 3 

6 C0±ttS 3 6 b £ , A MfeRM yf? **^8P 37i 

J:)S«U ; e^a-^SISfli*4 34-8^5, 
H i wiaiUI 3 2 (4, it5jii£[H]&gB 4 <©H i« 

T-tS/i5c£ft5o H 1 3 2 14, «*.tf>y 

xs<y9i) ^ymm^mMmm-nix, 

tfiXl 1 0 n m»H 1 Wiffeig:® 3 1 ±\C 0 . 2^1X175^5 
^mOf^^otffM^S. H 1 Wga^l 3 2 (4. 

«rsH 2 (Dsimm 3 4 jest ltjw©ehui t lx 

ti(4"iS^»iif^< i 9 , »J*^H l 

ibftS, ^•v ? ^-^S«^Wfr4 3IC(4, H2ro|fe^H 

4 5 !-±$ L/cH 1 »Ea^e 3 2 ±|CH 2 ©IfeMtg 3 3 
ft*ftJlftj&&*bS. * 2 iO»»i3gj«XS s - 1 0 (4. 

±xE LfcH l »^ili)*iS s-7i l^lroiST-J) 

t> , ^g;^m*T-^g;v^ tans, *>w««wtt« 
^ -yya- b&m<ni8.m%mc£.oxtiSLmBi$.£n?>o 

H2W^iSJi3 3(4, ±.3&L1z£o\zf*WtBfitZ3Mtm 

[0 0 7 8] H 2 rofeflUiJgritXS s - 1 0 (CjoV^T 
(4, El 2 8 5 ICH 2 Wlfe^tl 3 3 tTT 

^-/W4 7iiJgfiU$*l5. #lfT*-/1^4 7l4, HlcD 

3 7*-W^*2 0>J£»Jl3 3©^*H*IU**5. 
**3, #trr*-yw4 7t, ±KELfcHi coffins 3 1 

[0 0 7 9] H 2 ro^^Jf 3 3 (Cf4> H 2 OEigUf AM 

iSs-i iciot, m2 9(c^i-4 5(cH2^iaii 
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8^^**111*85 3 8©iljfeisa5»fc/h*<*«J: 

4 tc?FM£ft3 - 1 1-4 9 #ttf6]±^0 "bits £ 5 l-fc 10 
5„ 15 2 <75IE$IJ1 3 4 14, ^v^-A-S^l^sJiifc^ 

m£\zm%.& 5 /i m»l, $J£ L < 14 1 0 u m^JbX'fo 

[0 0 8 0] W.2 ©iEHJf flMXS s - 1 1 (4, Xi£ L 
fc»2©E»l3 4&W*tf«WSM 7^±otI 
fiftflM y*ifcfcJ:5IB2 (DWMkM 3 4 <offM 
^ftieo^T, 03 ifc*LfciaB£#B8L-aft0l1- 
5„ »WIM y*Xgfc*S^-Ctt, Hroiil3 4± 20 
(e, [5]0 (A) fc^-fj; 5K£BJfcSoTWBttWfli© 

mut LTf^ffl-rsJS^iK) 5 o o o Asa»«»stJi 

4 8 £j&igffM-f3o y^XSie&^-t (4, 

fiS*ix5«S»«Ji4 8©«3tttOlFl±S:ia5fc»|-» * 
2 £0*611:1 3 4 ±fcH;ttf 2 5 0 Agg»N i 

[0 0 8 1] y*Xg(e*5^T(4, JFM£ix;fc 

MVR14 8£ V HB (B) K^-j-J: 5 

2 ^mSSffl^ y^fffll'^ M4 9 ^JlMI" 30 

S„ «H««M y^XS(Clt5V^f4, #3i»IHJf 4 8 
SttilfflttSi: LT«^^ yHtrot, PI0 (C) |£ 
^-TJ; 5 V*m^ ; S* hg4 9©MPg|5#:4 9 at- 
ft 1 0umK±»^ ^I50^y7 h7y/Mt 
So SH*#M s"¥XiU£*>^Tf4, ^ y+ffi^H 
4 9 iritis i^ij'HyfV 

^aSrJfeLTHE (D) ic^-Ti 5 
4 8^Snitt* ^15 0M4 OBfjgtfV^ 
->-)i^!S5l2©E«!l34lr^|g«^t5 0 
«««¥>y*XSIc*JV^TH:. ±3£LfcJ:5fcBrj£'<* 40 
-^«B2(D|a^l3 4 £ t t>(c<£Jl^ffl^yy^^* 

[0 0 8 2] m 2 (DlEiHl 3 4 (4. 030 (C^-f 4 5 I- 

ii4 0i;iotW^5 0 §IiMHs-i2 
(4. ^mMM^tDtziblz-m^'hix^m^Hiy^y 

t?y=i- hjfe^roifi£(0^fe(cj;oTB2roSa^S3 4 50 
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s-1 2{£:}o^Tf4, ffcfiisijf fe2tLT-7;*.*=-7 i ^• 
>:/, 7* h y wy7® : m*:MLxm2<Dimm3 a 

COMMAS 1 £HPg|5i LTfl-^iegttiS-esJSiroflS: 
«J|4 0&JBfiM-a. SfUco&flJf 4 0f4, -tCD^Ed* 
X$Lfe4 5 (c*gffi4 a Sr*^-t-So 
s - 1 2(e:fc^Tt4, iiADXXSi: LTSffi SftfcttK 
£15 5 1 IC«m^N i-Au> s/*i£W4N i-Cu^y 

[0 0 8 3] ^-XiS{$2©'<- *S«5 |£f4, Xi$ 
Lfc 4 5 (C* 2 <0±ffi 5 b WeliS 2 £«U| 1 4 b 

Six. :»12EIH 4 b755stai-S^tm*T-OTIS 

1 1 b(c4oT&g$iXT&So -<-*SJ£Sl5 2(^(4, 

±m Lfcxa^s-c tvu kt y -mim 3±\cmm&m 

»»4fc3W»rtL.fct*fc, §»MlSs-l2© 

luxsT-^jjgJi 1 1 b ^ws-rsw^a^JfesttT* 

2JHSUSU 4 b#ltas*i5. ^<-*S«g|5 2lef4, X 
j£Lfc«SMJBj«XSs - 1 2^*SV^T*2©*ffi5 b 
K>^ffilC*2(0^g4 2«j££ix5„ -<-^S«35 
214, m2<D&mM4 2lC^LT-7X^3-x^ 

7* h y y^7 7^a^JiLTttligB4 i Sr^pgct l 

[0 08 4] WXOX@^S-CK^Sixfc^v ! 3 .-/uS 
« 1 14, Xi£ Lfc 4 0 i^SJi j^[HlKg|5 4 (D^SIffi 4 a X 

l^yy/f y ■7mm&%<r>M$.v>nm%mz. 4 o r 

2©||i2aiS, m®giJ4 l^LT7y yfTyf 
5„ *^a-^*filtt, KJSftl C9 0**1^16 bfc 

k*/<- 9 2 as»*fttt t>frxmm$ua\9&n4 <Dmm 

m 4 a ^HfctxT KJiSt* v'a-yuga 9 4 

So 

[0 0 8 5] irr6T\ ffi«&*v?zL-/Hg«9 4(C*3 
V^T(4, ±i£Lfc4 5le*i^-/ug$iroi^!&[E!Eg 
354 §r->-^ K*^<- 9 2 SC4oT$BLfc«i£T*fcS 
ri:^?>, jS5«tt|5lKlBJ4±Jc|||S$ixfci(SffljKl C9 
0 ^ y T^gPo^p 9 1 LtzBtf K*^- 9 

«!ot, iS^^*v?3--/^B9 4(^14, 

[0 0 8 6] 0 3 2|e^Lfci*Jl^v ; a-/l/|f9 5 
(4, %fig^7C# ftiSiJiffi I C 9 0 WX® £ 

/<- 9 2 wrts t omizm&m&MBm 7 0 ^s* u x 

SScfR«ifiSr«fiKbr/i5. iaJH« ; ev f =.-/me9 5(c 
*5V^TI4, iSiffl& I C 9 0*^<D^^*5fie#tt«fJ!itt 
7 0 Sr^-LTv— ^ K*^— 9 2^tfc&£tl. r<7)-> 
-/u K*/<- 9 2 LTiSffefi w i: TfRsiSrtWtc 
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«fcoT«H4fcffl«#&fttff wi;4SK±£ix5. ft 

4b\ iUJiJfc^v^-A'gg.9 5{C*JV^Ttt, tfclfcW*® 
Oi^JiS I C 9 0 trUfiWttttlBtf 7 Ot VU* 
-9 2iCioT«»t5ri-c, SMSWftHiSPMtto 

[0 08 7] 0 3 3 fcjj* Lfcfl5««*^3.-/Uilll 9 6 

14, KHtti C9 o^f-y^fflfi 9 l 

* b fc»*WfcJ**rt- 5 4 5 LTft D , ±.&Ltz 

m&m&ffifim 7 0 iztianxmrn®. 1 c 9 0 

(C*fj£ LT^-^SSSB 2 t iSSJl&ES&SB 4 £ tdjgffl-t 10 
5#SSco»ipfflt-r*-^7 lasj&fcSft-cfca. 

U4, ^-*«4£SB2^i«JS&(ElSgg|3 

P«©ISIC 4 o T«J& $ 4x5.. 
[0 0 8 8] fiiJSSrev'a.— ^§6E9 6(C*JV^T(4, ft 
M& I C 9 0frt>%£.L1zmAK Jb$Lfc4 5 (c^e* 

Stirttc, ^fflfT*-/W7 1 Srtf-LT^-^Xffi 

•^a-zl'gf 9 6lt ti/a-'Ufil <0±Tfrh<Dtk 20 

ffctffTfcfta :ifit) ^WftSt^sfT^ixS i 5 1- 
ft5, ft4b\ »J3iafc*$?»-/u81l9 6Hu titmmvr 
*-/U7 1 ©^(a o T»iiglrlfi£t 5 i 5 ia t 
t>4i\, Sfc. ffiJl& ; ev ; a.-/^tt9 6(4, HS.tf'* 

-^»E5l^fiS$ix5fflfB»7 2#0iRff 5 0 nmi: 

i^ggp 7 2 ic*f t-tftipffl trr^— 7 1 ^jx-etxs 
»c$ 4x5 4 5 (c-f 5 r £ ic 4 of<-^llS 5 *» <b co^c 
JRiSfr fr4x5 4 5 ic t T t 4 v \ 

[0 0 8 9] 0 3 4[^LfciSJi!&;ev ; 3.-/I^B9 7 30 

TZMtt Lfc-<-^S«7 3K4o-C<-*S«gB2 
#ffM£4xTft5o JtJS**S?=.— >t«*9 7f4, 

/W 1 #^4xe4x^£4x3 4 5 l-*J&-f5o 
^1-/^19 7fc*iVvCtt, ftiPfflt'Ttf-A^ 1 & 
^LT^-^Sffi? 3^b»»fitff434x, ±xfiLfcSt 
7 0^91 tT*-^ 7. 1 ©Mt 
(c J: o T £ & fcUft^WftScfW**? 4o4x5 J: 5 ft t> if fit 
t&DlRUasHfefiS. 40 
[0 0 9 0] 

4xt4\ ¥S^^4xfc £7W KT yTT^^BSrWi-S'*-^ 

v ^ * 9 m=i-$mm& $ 4x 5 1 1 1 4 
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